The effect of cis-4-hydroxy-L-proline on intracellular degradation of newly synthesized collagen by freshly isolated chick tendon fibroblasts.
Freshly isolated embryonic chick tendon cells were incubated for 6 hrs in suspension culture in the presence of the proline analogue, cis-4-hydroxyproline to cause the cells to synthesize collagen which was incapable of becoming triple helical. The cells were evaluated for the percentage of total protein synthesis devoted to collagen and for the percentage of newly synthesized collagen which was rapidly degraded. Collagen production in the presence of cis-4-hydroxyproline was reduced from 25% to 7% of total protein synthesis. Under normal conditions the cells degraded 8% of their newly synthesized collagen but when the cells were incubated in the presence of cis-4-hydroxyproline, 25% of their total collagen synthesized was degraded to dialyzable peptides. The enhanced degradation of nonhelical, analogue containing collagen was inhibited by inhibitors of lysosome function. These observations provide support for the concept that fibroblasts are able to recognize and degrade a portion of their newly synthesized collagen, and that defective collagen may be selectively degraded by an intracellular lysosomal process. Enhanced intracellular degradation can in part explain the decrease in collagen production by freshly isolated tendon fibroblasts incubated with cis-4-hydroxyproline.